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Description 

Termites cause hundreds of millions of dollars in damage to buildings each year. In the past, and to a lesser extent 
today, toxicants were used in an indiscriminate manner to prevent termite infestation. More recently, monitoring com- 
s positions have been developed to detect termite infestation. 

Termite monitoring compositions require the use of decayed or fungus inoculated wood to attract termites. However, 
decayed or fungus inoculated wood is not entirely satisfactory for use on a commercial scale. In particular, it is difficult 
to source decayed wood which consistently meets all of the specifications for a commercial product. What is needed 
in the art is a termite attractant which is readily available in consistent form. 
10 Certain compounds have been identified which cause trail-following behavior in termites. However, those com- 

pounds have not been shown to attract termites to bait compositions. The prior art discloses certain 29-fluorophytosterol 
termiticides which may attract termites. However, none of the termiticide compounds described in the prior art are 
within the scope of the present invention. 

It is, therefore, an object of the present invention to provide a method for attracting termites to a composition without 
?5 requiring the use of decayed or fungus inoculated wood. 

It is also an object of the present invention to provide a method for controlling termites which avoids the indiscrim- 
inate use of large quantities of toxicants. 

Those and other objects of the present invention will become more apparent from the detailed description thereof 
set forth below. 

20 

SUMMARY 

The present invention comprises a composition having a termite attractant in combination with one or more addi- 
tives. The termite attractant is described in formula I, below. While each formula I compound is disclosed as a termite 
25 attractant, it is to be understood that all or a portion of each compound may provide the chemical properties for attracting 
a termite. 

The additives can be, e.g., either one, or a combination of some or all of a pesticide, bait matrix, and excipient. A 
pesticide, either alone or in combination with a bait matrix, is preferred. Examples of a pesticide include an insecticide, 
e.g., a slow-acting toxicant, insect growth regulant and juvenile hormone accelerator. In combination with a pesticide 
30 and optionally with a bait matrix, the composition is useful as an insecticide. 

When used in combination with a bait matrix, it is preferred that the slow-acting toxicant be non repellent to the 
insect and be either slow acting or have a delayed action. The slow-acting toxicant can also be either or both coated 
with a nonrepellent material and encapsulated, e.g., with a gelatinous or time release material. 

Alternatively, either alone or in combination with a bait matrix, the composition is useful in the collection of termites, 
35 e.g., for zoological or other investigational studies. 

Either alone, or in combination with either or both a pesticide and bait matrix, the composition is useful as a food 
source. A termite, and indeed most insects, are generally known to be a ready source of protein. 

The present invention also describes a method for attracting termites which comprises providing the termites with 
a termite attractive amount of a steroid derivative having the structural formula I 

40 




wherein 

55 

X is AR2, oxo or thioxo; 

R 1 is hydrogen, A 1 R 3 , oxo, thioxo, 
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-CH(R 4 )CH 2 CH 2 CH(R 6 )CHR 6 R 7 , 

-CH(R 4 )CH=CHCH(R 5 )CHR 6 R 7 , 
-CH(R 4 )CH 2 CH 2 C(CHR 6 R 7 )=CHR 5 . 

10 or 

-CH(R 4 )CH=CHC(CHR 6 R 7 )=CHR 5 ; 

is A and A 1 are each independently O or S; 

R, F^, R 3 and R 5 are each independently hydrogen or -C 4 alkyl; and 
R 4 , and R7 are each independently C 1 -C 4 alkyl; 

provided that one of the bonds designated as a, b or c is a double bond and the other designated bonds are single 
20 bonds, and 

the optical isomers thereof, and 

the cts and trans isomers thereof. 

The compounds in formula I are disclosed in the prior art. They have been disclosed as useful, e.g. , in the treatment 

of androgen-dependent disorders and hypercholesterolemia. 
25 The present invention further describes a method for controlling termites which comprises providing the termites 

with a composition comprising a pesticidally effective amount of a pesticide and a termite attractive amount of a steroid 

derivative of formula I. 

The present invention still further describes a composition for monitoring and/or controlling termites which com- 
prises a termite attractive amount of a steroid derivative of formula I. 
30 This invention also provides use of a compound of formula I for attracting termites. 

It has been found that termites are attracted to compositions containing a steroid derivative of formula I. 
Preferred termite attractants of formula I are those wherein 

X is OH or oxo; 
35 R is hydrogen or C, -C 4 alkyl; 

Rt is hydrogen, OH, oxo, 

-CH(CH 3 )CH 2 CH 2 CH(R 5 )CH(CH 3 ) 2 , 

40 

-CH(CH 3 )CH=CHCH(R 5 )CH(CH3) 2 , 



45 -CH ( CH 3 ) CH 2 CH 2 C=CHCH 3 , 

I 

CH(CHJ 2 

50 or 



-CH (CH3) CH=CHC=CHCH 3 ; 

! 

CH(CH 3 > 2 

and 



3 



EP0 846 417 A1 

Rg is hydrogen or C 1 -C 3 alkyi; 

provided that one of the bonds designated as a, b or c is a double bond and the other designated bonds are single 
bonds, and 
s the optical isomers thereof, and 
the cis and trans isomers thereof. 

More preferred termite attractants of the present invention are those having the structural formula I 
wherein 

10 X isOHoroxo; 

R is hydrogen or methyl; 
is hydrogen, OH, oxo, 

15 ^H(CH 3 )CH 2 CH 2 CH(R 5 )CH(CH 3 ) 2 , 

-CH(CH 3 )CH=CHCH(R 5 )CH{CH 3 ) 2l 

20 or 

-CH (CH 3 ) CH 2 CH 2 C=CHCH 3 ; 

I 

25 CH(CH3> 2 
and 

R 5 is hydrogen, methyl or ethyl; 

30 

provided that one of the bonds designated as a, b or c is a double bond and the other designated bonds are single 
bonds, and 

the optical isomers thereof, and 
the cis and trans isomers thereof. 
35 Formula I compounds of the present invention which are particularly effective termite attractants include 

3p-hydroxyandrost-5-en-1 7-one; 
4f^methyIstigmasta-7,24(28)-dien-3-one; 
stigmast-4-en-3-one; 
40 cholest-5-en-3fi-ol; 

androst-4-ene-3, 1 7-dione; 
androst-4-ene-3p, 1 7fJ-diol; 
stigmasta-4 ( 22-dien-3-one; and 
androst-5-en-3p-ol, among others. 

45 

Advantageously, it has been found that decayed and fungus inoculated wood are not required to obtain a termite 
attractive composition. 

The term "attractanf as used herein is defined as a compound that foraging termites find especially pleasing and 

stimulates the termites to locate compositions containing the compound over other compositions and/or their regular 
so food source. The attractant may also stimulate foraging termites to feed on compositions containing the attractant over 

other compositions and/or their regular food source. 

Advantageously, foraging termites will readily feed on a composition containing a steroid derivative of formula I, 

return to the nest to share the composition with other termites and recruit other termites to feed on the composition. 

The compositions of the present invention may be used to monitor for termite activity or, if a pesticide is incorporated 
55 into the composition, may be used to eliminate a termite infestation. The compositions of the present invention are 

especially useful for monitoring termite activity and/or eliminating termite infestations when they are formulated as bait 

compositions. 

The bait compositions of the present invention preferably contain a cellulose source for the termites to consume. 



4 



EP0 846 417 A1 



The cellulose source is an important component in the bait compositions of this invention because it serves as the food 
source for the termites. A highly palatable cellulose source is desirable because termites will readily feed on a bait 
composition containing it. The cellulose source of the present invention includes highly palatable cellulose sources 
such as wood, ground-up wood, sawdust, processed or purified cellulose and/or derivatives of cellulose such as meth- 
s oxylated cellulose. 

Processed or purified cellulose is preferred, with microcrystalline or microgranular cellulose being more preferred. 

In addition to cellulose, termites usually need moisture and nitrogen and, therefore, the bait compositions of this 
invention preferably include water and an exogenous nitrogen source utilizable by termites, such as urea, uric acid, 
amino acids, peptides, proteins and the tike. The compositions of this invention may optionally contain a suitable binding 
10 medium including nutrient mediums such as agar, an agar/water gel mixture and the like, or a binding agent such as 
lignin sulfonate and the like. 

When termite control is desired, a pesticide is incorporated into the compositions of this invention. Pesticides 
suitable for use in the compositions of this invention include, but are not limited to, slow-acting toxicants, insect growth 
regulators, pathogens and the like. A slow-acting toxicant or pesticide is preferable because the termites gathering the 

is food then bring the termiticide back to the colony and transfer it to colony members that have not fed directly on the 
composition, thus reducing the size of the colony. A particularly useful pesticide in the practice of this invention is a 
termiticide such as hydramethylnon. Other slow-acting toxicants include, but are not limited to: sulfluramid, abamectin, 
fipranil, boric acid, a borate salt or ester, spinosid, imidactoprid, mi rex and chlorfenapyr. Examples of insect growth 
regulants include, but are not limited to: flufenoxuron, teflubenzuron, diflubenzuron, hexaflumuron, lufenuron, pyripox- 

20 yfen, hydrophone, methoprene, fenoxycarb and a diacy (hydrazine. Another pesticide can be a juvenile hormone ac- 
celerator. 

Bait compositions of the present invention which are particularly useful for monitoring and/or controlling 
termites comprise, on a weight basis, about 20% to 85% of a cellulose source, about 1% to 10% of an exogenous 
nitrogen source, about 1 0% to 75% water, 0% to about 1 % of a pesticide and about 0.0001 % to 1 % of a steroid derivative 
25 of formula I. 

The bait compositions of this invention may be prepared by blending a steroid derivative of formula I with a cellulose 
source, an exogenous nitrogen source and, optionally, a pesticide to form a dry blend. Water is then added to the dry 
blend and the resultant mixture is stirred to obtain the desired bait composition. Alternatively, the dry blend may be 
utilized directly in the target area without the addition of any water. Under those conditions, the environment supplies 
30 moisture through rain, humidity and the like. While termites prefer the moisture, they will still consume the dry product 
but to a lesser extent. 

In a preferred embodiment of the present invention, the bait composition is placed into a cartridge that is perforated 
with at least one hole. The cartridge is then placed into a housing that is also perforated with at least one hole such 
that at least one hole in the cartridge is at least partially aligned with one hole in the housing to allow termites access 

35 to the bait composition. The housing is positioned for use by placing it in the soil or fixing it to a structure. In practical 
use, a first cartridge containing a bait composition which does not contain a pesticide is placed in the housing and used 
to monitor termite activity. If termite activity is detected in the monitoring composition, the first cartridge is removed 
from the housing and replaced with a second cartridge containing a bait composition which contains a pesticide. 
The termite attractive amount of a steroid derivative present in a composition of this invention will depend upon a 

40 variety of factors such as the termite species to be monitored and/or controlled, the environment in which the compo- 
sition is placed and the attractiveness of the particular steroid derivative present in the composition. In general, bait 
compositions comprising, on a weight basis, about 0.0001% to 1%, preferably about 0.001% to 0.1%, of a steroid 
derivative of formula I are attractive to termites. 

The compositions of this invention are useful for attracting a variety of termites including, but not limited to, sub- 

45 terranean termites such as Reticulitermes flavipes (Kollar), Heterotermes aureus (Snyder), Reticulitermes hesperus 
Banks and Reticulitermes virginicus (Banks); dry-wood termites such as Kalotermes minor, Kalotermes snyderi Light, 
Kalotermes schwarzi Banks and Procryptotermes hubbardi (Banks); damp-wood termites such as Prorhinotermes sim- 
plex (Hagen); rotten-wood termites such as Zootermopsis angusticollis (Hagen) and Zootermopsis nevadensis 
(Hagen); powder-post termites such as Cryptotermes brevis (Walker); and nasutiform termites such as Nasutitermes 

50 corniger (Motschulsky). The compositions of this invention are especially useful for attracting subterranean termites 
such as Reticulitermes flavipes (Kollar). 

The steroid derivatives of this invention are known in the art. In addition, steroid derivatives of formula I wherein 
X and/or are thioxo may be prepared from formula I compounds wherein X and/or R 1 are oxo using Lawesson's 
reagent. 

55 While the composition and method of using it is disclosed as a termite attractant, it is to be understood that the 

composition and method can be useful as an attractant for other wood using or wood attacking insects. These other 
insects include carpenter ants or bees, other bees, such as yellow jackets, and powder post beetles. As a general 
statement, each formula I compound can be an attractant for an insect selected from the group consisting of coleoptera, 
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hymenoptera and isoptera. 

In order to facilitate a further understanding of the present invention, the following example is presented primarily 
for the purpose of illustrating more specific details thereof. The invention is not to be deemed limited thereby except 
as defined in the claims. 

EXAMPLE 1 

Evaluation of attractant activity of test compounds 

The response of termites to test compounds is evaluated using a two choice assay. The arena for the assay is 
constructed from a 15 cm plastic petri dish. Two 1.5 cm holes are cut into the bottom of the petri dish about 11 cm 
opposite from one another and covered with a plastic slide cover (22 x 22 mm). Four vial caps (2.7 cm diameter x 1 . 1 
cm high) are inverted and placed under the petri dish. Two of the vial caps are placed under the holes in the petri dish 
and the other vial caps are used to balance the petri dish. 

The test compounds are dissolved in dichloromethane, acetone or methanol to provide test solutions containing 
0.1 mg or 1 .0 mg of test compound per 200 uL of test solution. Two hundred ul of the appropriate test solution is 
placed on a small piece of filter paper and allowed to dry for ten minutes. A second piece of filter paper is treated with 
200 uL of the appropriate solvent and allowed to dry for ten minutes. After the filter papers are dry, they are separately 
placed into the vial caps positioned under the holes in the petri dish. The vial cap containing the test compound is 
designated as the test vial cap and the vial cap containing the dried, solvent-treated filter paper is designated as the 
control vial cap. 

A circle of damp filter paper (7.0 cm diameter) is placed in the center of the petri dish. Twenty Reticulitermes 
flavipes (Kollar) worker termites are placed on the damp filter paper and allowed to settle for ten minutes. The plastic 
slide covers are then removed to expose the holes and a lid is placed on the petri dish. After twenty minutes, the 
number of termites in each vial cap is counted and reported in Table I. If the number of termites in the test vial cap is 
greater than the number of termites in the control vial cap, the test compound is a termite attractant. 

Compounds employed in this evaluation are given a compound number and identified by name. Data in Table I 
are reported by compound number. 



COMPOUNDS EVALUATED AS TERMITE ATTRACTANTS 


Compound Number 




1 


3p-Hydroxyandrost-5-en-1 7-one 


2 


4p-Methylstigmasta-7,24(28)-dien-3-one 


3 


Stigmast-4-en-3-one 


4 


Cholest-5-en-3P-ol 


5 


Androst-4-ene*3, 1 7-dione 


6 


Androst-4-ene-3p, 1 7fJ-diol 


7 


Stigmasta-4,22-dien-3-one 


8 


Androst-5-en-3[J-ol 



TABLE I 



Attractant Activity of Test Compounds 


Compound Number 


Amount of Compound In Test Vial Cap (mg) 


Number of Termites 


Control Vial Cap 


Test Vial Cap 


1 


1.0 


0 


19 


2 


1.0 


0 


19 


3 


1.0 


0 


17 


4 


1.0 


0 


10 


5 


0.1 


0 


6 


6 


0.1 


0 


5 


7 


1.0 


0 


4 


8 


1.0 


4 


15 
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Claims 

1 . A method for attracting termites to a composition characterized by providing the termites with a composition com- 
prising a termite attractive amount of a compound having the structural formula 

5 



TO 




is R (I) 



wherein 

20 x is AR 2 , oxo or thioxo; 

R 1 is hydrogen, A 1 R 3 , oxo, thioxo, 

-CH(R 4 )CH 2 CH 2 CH(R 5 )CHR 6 R 7 , 

25 

-CH(R 4 )CH=CHCH(R 5 )CHR 6 R 7 , 

3Q -CH(R 4 )CH 2 CH 2 C(CHR 6 R 7 )=CHR 5t 
or 

3s -CH(R 4 )CH=CHC(CHR 6 R 7 )=CHR 5 ; 
A and A 1 are each independently O or S; 

R, R 2 , R 3 and R 5 are each independently hydrogen or ^ -C 4 alkyl; and 
R 4 , Re and R 7 are each independently C r C 4 alkyl; 

40 

provided that one of the bonds designated as a, b or c is a double bond and the other designated bonds are single 
bonds, and 

the optical isomers thereof, and 
the cis and trans isomers thereof; and optionally 
45 comprising a cellulose source, an exogenous nitrogen source and water, or a mixture of at least two of these 
ingredients. 

2. The method according to claim 1 wherein 

so X is OH or oxo; 

R 1 is hydrogen, OH, oxo, 

-CH(CH 3 )CH 2 CH 2 CH(R 5 )CH(CH 3 ) 2 , 

55 

-CH(CH 3 )CH=CHCH(R 5 )CH(CH 3 ) 2I 
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-CH(CH3)CH 2 CH 2 C=CHCH3, 
i 

CH{CH3> 2 

or 

-CH(CH 3 )CH=CHC=CHCH 3 ; 



CH(CH3) 2 

*5 and 

R 5 is hydrogen or C^Csalkyl. 

3. The method according to claim 2 wherein the compound of formula I is one of the following: 

20 3[J-hydroxyandrost-5-en-1 7-one; 

4p-methylstigmasta-7,24(28)-dien-3-one; 

stigmast-4-en-3-one; 

cholest-5-en-3[i-oI; 

androst-4-ene-3, 1 7-dione; 
25 androst-4-ene-3|J, 1 7|J-dioi; 

stigmasta-4,22-dien-3-one; or 

androst-5-en-3p-ol. 

4. A method for controlling termites characterized by providing the termites with a composition as defined in any one 
30 of Claims 1 to 3 and a pesticidally effective amount of a pesticide. 

5. The method according to claim 4 wherein the pesticide is hydramethylnon. 

6. A composition for attracting termites characterized by a termite attractive amount of a compound as defined in any 
35 one of claims 1 to 3 and optionally characterized by a cellulose source, an exogenous nitrogen source and water, 

or a mixture of at least two of these ingredients. 

7. The composition according to claim 6 which comprises, on a weight basis, about 20% to 85% of the cellulose 
source, about 1 % to 10% of the exogenous nitrogen source, about 1 0% to 75% water, 0% or a pesticidally effective 

40 amount of a pesticide, and about 0.0001% to 1% of the compound. 

8. The composition according to claim 7 wherein the cellulose source is processed or purified cellulose, the exogenous 
nitrogen source is uric acid, and the pesticide is up to 1% hydramethylnon. 

45 g. The composition of claim 6 further characterized by either or both a bait matrix and an isecticide selected from the 
group consisting of a slow-acting toxicant, insect growth regulant and juvenile hormone accelerator. 

10. A composition comprising an attractant for an insect and at least one additive selected from the group consisting 
of a pesticide, bait matrix and excipient, the insect selected from the group consisting of coleoptera, hymenoptera 
so and isoptera, and the attractant consisting essentially of a compound having the structural formula 



55 
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10 




wherein 



75 



X is AR 2 , oxo or thioxo; 

is hydrogen, A^, oxo or thioxo, 



-CH(R 4 )CH 2 CH 2 CH(R 5 )CHR 6 R 7 



20 



-CH(R 4 )CH=CHCH(R 5 )CHR 6 R 7 , 



25 



-CH(R 4 )CH 2 CH 2 C(CHR 6 R 7 )=CHR 5 , 



or 



30 



35 



-CH(R 4 )CH=CHC(CHR 6 R 7 )=CHR 5 ; 
A and are each independently O or S; 

R, R 2 , R 3 and R 5 are each independently hydrogen or C^-C^alky!; and 
R 4 , R 6 and R 7 are each independently G 1 -C 4 alkyl; 

provided that one of the bonds designated as a, b or c is a double bond and the other designated bonds are single 
bonds, and 

the optical isomers thereof, and 
the cis and trans isomers thereof. 



40 11. Use of a compound as defined in any one of Claims 1 to 3 for attracting termites. 



45 



so 
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